The major patterns of biostratigraphical and geochemical change detected in a multidisciplinary study on recent environmental change and atmospheric contamination on Svalbard are summarised and synthesised. The patterns discussed are changes in sediment accumulation rates, organic matter accumulation rates, atmospheric contaminants, and biological assemblages (diatoms, chrysophyte cysts, chironomids). Possible environmental factors that may have influenced these patterns are discussed, in particular, the role of atmospheric contamination (including the deposition of nitrogen-compounds), local human impact, and recent climatic change. The major conclusions are (1) sediment accumulation rates show consistent temporal and geographical patterns with rates increasing towards the present-day and highest in the south, (2) sediment organic-matter accumulation rates increase markedly in the last 50-100 years, (3) atmospheric contamination is a combination of local and regional sources, (4) sediment inorganic geochemistry suggests catchment and lake responses to climate change in the last 30-50 years, (5) all lakes show a marked increase in the rate of biotic compositional changes in the last 50-100 years, and (6) Svalbard lakes appear to be highly dynamic and show considerable biotic and sedimentary changes in recent decades. The most likely cause of many of the observed changes is recent climatic change, with some local human activity at one site. Detailed interpretation of the observed changes is problematic given current limited knowledge about high Arctic limnology, biology, and catchment processes.
Introduction
This paper attempts to summarise and synthesise the major biostratigraphic, geochemical, and sedimentary patterns detected in the multidisciplinary study on recent environmental change and atmospheric contamination on Svalbard as recorded in lake sediments (Birks et al. 2004a ). The patterns discussed are changes in sediment accumulation rates, sediment loss-on-ignition (LOI), and organic matter accumulation rates, atmospheric contaminants, and biological assemblages (diatoms, chrysophyte cysts, chironomids). Possible environmental factors that may have influenced the observed patterns are discussed, in particular the role of atmospheric contamination, human impact, and recent climatic changes. The location of the sites discussed here is shown in Figure 1 .
As a background to this discussion, a simple diagrammatic representation of the factors that may affect changes in the sediments and lake biota in a high Arctic lake in the recent centuries on Svalbard is presented in Figure 2 . The major external driving force is temperature. This has important effects on the lake catchment, for example in influencing soil stability, periglacial activities, the length of the growing season and hence the vegetation type and cover and biomass production, physical and chemical weathering, soil development, and the extent and length of snow cover. In combination with precipitation and wind, temperature determines the amount of snow and ice-cover in the catchment and on the lake. Precipitation also influences the amount of minerogenic and organic material inwash, the type of periglacial activity, and the weathering of nutrients such as silica and phosphorus and of base cations from the catchment (White and Blum 1995). Human activity within the catchment may have some local impacts on the lake and its sedimentary record, as can atmospheric inputs, particularly eolian material and atmospheric contaminants such as polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), Pb, and nitrogen compounds, and biotic inputs from bird guano. The geological and geomorphological setting of the lake influence the basestatus of the lake water and the magnitude of inflows, snow-melt, slope-wash, and other inwashing of catchment material, both minerogenic and organic. The catchment thus strongly affects the conditions in the lake, through input of particulate minerogenic and terrestrial organic matter, base cations, and nutrients. The lake ecosystem is itself affected by temperature directly, through water temperature controlling the composition and abundance of aquatic biota, 
